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THE LANCASHIRE SECTION.
S C I E N T I F I C M A N A G E M E N T .
By H. T. HiLDAGE, M.Inst.C.E.
OF late years, in the United States, there has been a great movement
for the improvement of methods of manageiuent, and, latterly, this
movement has spread to tliis country, ])articularly in relation to the
engineering trade. There has been a great deal of loose talk about
" Scientific Management," however, as though all the existing manage-
ment were unscientific and utterly inefficient. Probabl3^ everyone will
admit that even in this country there is room for improvement in
methods of management, and even in the textile trades, wliich are so
highly organised, it is probable that a careful consideration of manage-
ment methods by a central and scientific body might prove of con-
siderable benefit. At an}'' rate, it has seemed expedient and desirable
that this Institute should consider what is taking place in other industries
in thi8 country, and in the United States, with a view to discovering if
there is anytliing that can profitably be applied to the textile trade,
and, if so, to giving such advice or warning to individual firms or
managers as may be considered desirable. It may be that it will be
possible to go fui'ther than this, and that the Institute may see its way
to appoint a committee on methods of management, to investigate the
whole matter thoroughl3% and to see what can be done in the direction
of standardisation.
In the engineering trade, it has been left to individual firms or
individual managers to select their own methods of management, or to
ignore the question altogether, and to simplj'^  drift along, with very
unsatisfactory results. In some cases, a great deal more progress might
have been made than has been made, and, in other cases, "progress"
has been altogether too fast, with almost equally undesii*able results.
One very serious defect (which will be referred to more fully a little
later on) of the system or methods of the so-called scientific manage-
ment is manifest, namely, that all study is concentrated on methods,
machines, and materials. Too often, the human beings—more important
than methods and more valuable than either materials or machines—
have been almost ignored.
Taking scientific jnanagement as it is usually sjDoken of to-day, the
method is, broadly sj^eaking, to traiLsfer all the skill and knowledge,
required in the manufactm'e and processes of an^ '^  business under dis-
cussion, from the workpeople to the management. Mr. F. W. Taylor,
one of the first, and certainly one of the best-known advocates of this
system of management, summarises as follows :—
The managers a9sume, for instance, the burden of gathering togetlier all
the traditional knowledge which, in the past, has been possessed by the
workmen, and then of classifying, tabulating, and reducing this knowledge to
rules, laws, and formula*, which are immensely helpful to the workmen in
doing their daily work. In addition to developing the science in this way,
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the management take on three other types of duties which involve new and
heavy burdens for themselves. These new duties ai'o grouped vmder four
heads—
First—They develop a science for each element of a man's work which
replaces the old rule-uf-thumb methods.
Second—They scientifically select and then train, teach, and develop the
workman, whereas in the pa3t he choso his own work and trained himselt
as best he could.
Third—Tliey heartily co-operate with the man so as to ensure all of the
work being done in accordance with the principles of the science which has
been developed.
Fourth—There is an almost equal division of the work and responsibility
between the management and the workman. The management take over ail
work for which they ave better fitted than the workman, whereas in the past
almost all the work and the greater part of the responsibility were thrown
upon the man.
It is this combination of the initiative ol the workman, coupled with the
new types of work done by the management, that makes scientific manage-
ment so much more efficient than the old plan. Three of theso elements
exist in many cases under the old system of management in a small and
rudimentary way, but tliey are, under this management, of minor importance,
whereas under scientific management they form the <^ ery essence of the whole
system. The fourth of these elements—an almost equal division of the
responsibility between the management and the workman—requires further
explanation.
The philosophy of the old system of management makes it necessary for
each workman to bear almost the entire responsibility for the general plan as
well as for each detail of his work, and, in many instances, for his imple-
ments as well. In addition to this, he must do all of the actual physical
labour. The development of a science, on the other hand, involves the estab-
lishment of many rules, laws, and formulae, which replace tlie judgment of
the iiidividual workman, and which can be effectively used only after having
- been systematically recorded, indexed, <fcc. The practical use of scientific data
also calls for a room in wliich to keep the books, records, &c., and a desk
for the planner to work at. Thus, all the planning which under the old
system was done by the workman as a result of liis personal experience must
of necessity imder the new system be done by the management in accord-
ance with the laws of the science, because even if the workman was well
suited to tlie de\'elopment and use of scientific data it would be physically
impossible for him to work at his machine and ab a desk at the same time.
It is also clear that in most cases one type of man is needed to plan ahead,
and an entirely different type to execute the work. The man in the planning
room, whose speciality under scientific management is planning ahead, invari-
ably fbads that the work can be done better and more economically by a
sub-division of the labour, and each act of each mechanic, for example,
should be preceded by various preparatory acts done by other men, and all
of this involves, as we have said, an almost equal di\'ision of the responsi-
bility of the work between the management and the workman.
It will be obvious, of course, from the foregoing, that ]VIr. Taylor is
an engineer, and had engineering works rather than textile factories in
his mind in making his proposals. It must also be remembered, in
considering the writings of this gentleman, that he is an American, and
has to deal with (1) a shortage of labour of any kind ; (2) a great
shortage of reallj^ skilled labour ; (3) a class of workpeople who are,
on the ^\hole, ver^ '- much inferior to those happily available in this
In certain outstanding cases, however, he has demonstrated
question that it is possible to obtain really wonderful results
under the conditions in which he works, and there seems quite a reasonable
probability that some advantage may be found for our industries from
a study of his methods.
One of the principal features of JMr. Taylor's system is what is
known as "motion study." This is referred to under the first and
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second headings already mentioned. The method is, briefly, to set aside
a highly-skilled operator engaged on a particular process, together with
all the machines and tools necessary for his work, in a kind of laboratory
where study can be carried out under suitable conditions. Suitable
allowances have to be made, of course, to induce the operator to submit
to this study. The process is carefully observed and analj^sed into
elementary motions. Each motion is studied and timed with a stop-
watch. The operator is induced to modify or omit such motions as
seem to need modification or to be unnecessary^ and the new method
thus evolved is then carefully laid down and practised by the operator.
This new method is then communicated to other operators, in a kind
of school for the purpose, and when new operators are required they
are taught their work in this school before proceeding into the factor}'-.
The underlying principle is that in the doing of any job there must be
one particular method that is better than all other methods, and the
management ought to be in the best position to discover this method,
ought to have all the knowledge obtainable concerning it, and ought to
insist that all its emploj^ ees \^'ork according to tliis best method as laid
down by the management.
I think it necessary to remember, however, that no two human
beings are alike, and what may be the best method for one is not
necessarilj' the best for another. It is rather doubtful how far this motion-
study is of value in any jDarticular industry. In an industry in which
it is difficult or impossible to carefully organise labour, as, for example,
in brick-lajnng, or in lifting and carrying large quantities of material,
it is quite possible, and indeed has been demonstrated, that truly
remarkable results can be achieved ; but it is rather hard to conceive
that there can be any very considerable amount of wasted effort in
such a highly-specialised and highly-organised industry as the cotton
industry. In the engineering trade, the surprising thing about the
introduction of methods of this kind has l)een, not the amount of
saving due to the elimination of unnecessary- motion or work, but the
incidental discoveries. In many cases, the speeds, and feeds, and
methods of manufacture have been modified to such an extent as to
multiply the production tliree and four times. In a particular factory
with which I am familiar, considerable economies have been made by
the separation of certain classes of work. For example, instead of
leaving the making and grinding of tools to individual workmen, as is
often done, all these tools are designed bj' the drawing office—taking
advantage of the collected experience of the works—and are made in a
separate dejDartment and cared for whilst in use by another depart-
ment. Whether there is any possibility'' of such economies and such
improvements being made as the result of similar stud}'- in textile
factories can onh' be discovered by practical textile men trj'ing for
themselves.
It wiU be obvious that introduction of this motion-study method of
working would need the exercise of extreme care. Suitable safeguards
would have to be given to the work]ieople, who would have to be
convinced, for example, that the result of increasing the jDroduction
would not be to throw a certain number of them out of employment.
They would have to be convinced that the collection of the skill and
knowledge in the hands of the management would not be followed by
attempts to flood the market with cheap labour. Some inducement
would have to be offered them, in the first instance, to submit to being
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studied and to s\ibniit later to being taught the new or improved
methods evolved as the result of the study. They would have to be
assured that they ^^ould be given a share of whatever benefit, as
regards reduction in the cost of production, might result from the
process.
In the factory that I have already referred to, a paj'mcnt-by-result,
or re-\\ard s}'stcm, has been adopted, the workpeo]:)le having guarantees
given to them that the task rates, once fixed, shall not be changed
until the process is changed. This system has been rather successful,
on the whole, but there are objections, as follows :—
(a) It is exceedingly difficult to arrive, in the fiist study, at a
perfectly fair price for the work, and to take account of all the
incidental changes that may creep in, in the course of time, owing
to variations in material, variations in running of the machines,
and to other incidental causes which affect the earnings of the
operator, regardless of the amount of skill or energy that is put
into the task. Occasionally^ the price fixed is altogether too high,
with the result that the operator earns excessive bonus, and jealousy
arises amongst other oj^erators.
{b) Unless great care is used, any pa3^ment-by-results will bring
about a serious deterioration in the quahty of the work. This
tendenc}' has to be very carefully guarded against.
Another feature that is much advocated is what is known a« the
functional sub-division of management. How this can be applied to
the textile trade, I do not know, but in the engineering trade, broadly
speaking, management is divided into three functions :—(1) Plamiing,
or order of work ; (2) Inspection ; and (3) Design, or development of
technical i^rocesses.
These sub-divisions, according to function, may be carried right
through the factor}^ from top to bottom, but they must be suitably
. and properlj'^ co-ordinated at different levels. Broadly speaking, the
planning man is responsible for the quantity produced and the order
of execution of different orders ; the inspection man is responsible for
the maintenance of a sufficiently liigh standard of quahty right through ;
and the design man is responsible not only for the design of the product,
but also for the development and continual improvement of methods
and jDractice, as well as for the introduction of new and improved tools
and macliines. I t is easy to see how the representatives of these
functions maj' waste energy and time as the result of their more or
less conflicting interests, but if that danger is foreseen it can be easih^
guarded against.
80 far, I have dealt with management as far as it relates to methods and
jnachines only. By far the most important portion of a manager's duties,
however, is connected ^Aith his handling of the workpeople. In endeavoin-ing
to introduce new methods into existing factories, a very serious mistake
is often made by many advocates of scientific management. They
assume, or profess to assume, that all existing conditions and practices
are \\Tong and stupid. Often, they mistake change for progress ;
invariably, they undervalue the teachings of experience. In their
enthusiasm, they attempt to make changes far too quickly, witii the
result that the^^ arouse, quite unnecessarily, bitter antagonism amongst
the peojDle they are working with, and very often, as a consequence,
the work of the latter is done in a superficial and careless manner.
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ity
 of
 A
riz
on
a] 
at 
00
:25
 11
 Ju
ne
 20
16
 
Vol. VIII., No. 2.] SECTION PROCEEDINGS. I ^9
They usually start with the assumption that a human being is no
better than a machine—in fact, hardly as good. To some extent, this
assumption may be justified in the case of the inferior classes of labour
available in the United States, and elsewhere, but it is not justified in
this country, which possesses, in its working classes, the most efficient
productive power in the world. Vast possibilities of human achieve-
ment are entirely' neglected and wasted as the result of the error of
assumption in question.
In my opinion, it would be less disastrous to concentrate on a study
of the people and to ignore methods and machines, than to concentrate
on methods and machines and to ignore the people, because the possi-
bility of improvement and development from making the best use of
all the collected abilities of any body of work])eople is infinitely greater
than the possibility of profit from stud}^ of the machines and the
methods which that body may use.
It is evident that the number of jieople with whom a manager can
get into intimate personal contact is very limited, and yet, in order to
get the best re.sults in any other way than by some Taylor system or
reward sj^stem, intimate personal contact between the work])eople and
somebody of a higher grade in rank and education is essential. If this
kind of contact can be made, satisfactorily and efficiently, I am strongly
of opinion that it will jield better results than any piece-work, reward,
or bonus S3 s^tem. But, it mean.'^  that the manager himself must be
selected and trained A^ -ith very great care, and he, in turn, must select
and train with equal care his staff' of foremen and subordinates ; and,
having selected and trained them properly, must keep them up to their
work by constant and intimate personal supervision. This is a subject
of vast importance, but one about which it is not possible to say ver}'"
much, at Siny rate in a discussion like the jn'esent.
To some extent, the problem of handling large mmibers of people
can be simplified by classification, or grading, into a few main classes
or grades. A small, carefully-selected staff may be established for this
purpose. The}' must be people of large outlook and broad sympathies.
Their duties will be to study individuall}'^  all employees on first entering
the factory, and to place them in that dei^artment of the factor '^- for
which they seem to be best suited, instead of allowing them to drift,
more or less by chance, into some occujDation that may or maj'^  not be
suitable for them. Once the^' have entered the employ of the firm,
their welfare is a vital concern of the management. It never is profit-
able for any firm in any industry to employ ill-paid, underfed work-
people who live under conditions that are unsuitable and unfit. In any
such case a great increase in output and ]H-ofit can be made imme-
diately bj'^  increased pay and imj^rovement in the conditions of labour,
and this imj^rovement can be carried very much further than is
generally recognised. It can be demonstrated that, within certain
limits, (a) the higher the wages that can justifiabl}' be paid to a
particular employee, the greater the efficiency of that employee ; (6) an
actual increase in output can be obtained by a reduction in the hours
of labour below the number at present worked. It is invariably
profitable for an emploj^er to take an interest in the conditions under
which his employees live. In a modified way, he will gain, if he
endeavours to ensure that they shall be able to obtain decent dwelling-
houses, at moderate rents, and suitable and satisfactory recreation.
In general, anything that an employer does to improve the education.
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the tone, and the moral eharacter of his employees, -will result not only
in more harmonious and effieient working but in greater profit to
him.self.
In the old feudal days, the landowner used to charge himself with
the Avellbeing, both moral and physical, of all who hved on his estate ;
he was the father of his i^eople. Industrial employers of to-day might
very well and very profitably eopy him to some extent in this respect.
INTRODUCTION AND DISCUSSION.
Tho foregoing paper was read before a meeting of the Lancashire
Section at the Institute, on the evening of 27th February, Mr. T.
Fletcher Robinson i^residing.
The CHAIKMAN said all would agree that for labour to be associated
with the l>est results, there must be inducements. In great concerns,
however, there ^\as the difficulty of putting indticements on an equitable
basis. Endeavour to equalise the results of production in cotton mills
by means of the bonus system was fraught M i^th many difficulties, and
it seemed that each workshop would have to work oiit its own salva-
tion in that respect. They must tjy to get a sentiment in the workshop
which would mean that each man might be allowed to do his best.
They must have scientific management, and there must be experiments
as to the best and quickest way of obtaining first-class results.
Mr. H. P. GREG regarded the paper as one of the most valuable—if
not the most valuable—ever read to the Institute. For some time he
had felt that if \\e Avere to keep our place in the textile-trade competition
that would follow the war we should have to adopt scientific manag(^ment.
In following that idea, the first question they would have to tackle
would be the formation of a planning department. He calculated that
a planning department introduced into any English mill, would veiy
shortly increase the output by ten per cent. The amount of wast^
in time and material in cotton mills was very great, and he was
afraid that he was one of those people against whom Mr. Hildage had
given a M-aniing—a person who thought that any change must be
for the better. He saw the imperfections so clearly and found that
the difficulties in overcoming them were so great, that he felt some-
times as though any change M o^uld be desirable, yet Mr. Hildage, of
course, \\^ as right in liis warning. >So great was the variety of lnacliines
in a cotton mill, that it \\as probable there was not a cotton concern
in the country that knew exactly the possible production of each
macliine. In an ordinary cotton mill the drawing frames were actually
at a standstill for nearly thirty hours out of the fifty-five. Other
instances of a similar kind could be related—of the blowing room
machines, of the cards, and in almost every department of a mill.
He believed that if jDeople were to start a plamiing department, to
arrange that eacli machine should get through its maximum production,
there A^ -ould be no waiting between each process, nor any difficulty in
greatly increasing the production. Motion-study was an extremely
important matter. The number of unnecessary motions in a textile
mill must be enormous. Some time ago he tried to study out an
improved means of doffing a roving frame, and ^\as perfectly astounded
to see the difference between the various ways of production. There
was no system whatever, and he came to the conclusion that anything
from 15 to 25 per cent of motions could l^ e done away with, with
the greatest advantage. So far as he could make out, there was only
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one single drawback to the matter of motion-study. In America, such
great profits had been obtained through motion-study that processes
were continually submitted to film photography, the films being studied
afterwards at leisure. Americans, of course, did not go in for anything
like that unless they could see some special result. But, as Mr.
Hildage had said, no two indi\aduals were alike. On the other hand,
persons were so much alike that in going in for scientific management
it was possible almost to ignore the differences. In starting a scheme
of scientific management, it was better that the scheme should at first
be a simple one. Then, when that had been in full operation, more
careful inquiry should be made into the varying capacities of the
workpeople. For hi.s own part, he would like to treat each one alike,
but to keep changing the workpeople about. It would be a serious
setback to the scheme if it tended to make the life of the individual
worker monotonous. In view of recent experiences in connection with
the war, whereby young men \\ho never dreamt of becoming soldiers
were now fighting most capably, it ^as no use telling him that a
person who was taken off one job and put on to another could not
master it. He was not at all sure that he would call the designing
department the ''improvement" department. It could hardly be
realised how necessary such a department was in a cotton mill. As
against Mr. Hildage's idea about the room there was for scientific
management in a cotton mill, he would say that there was twice as
much room for it there as in the engineering trade. Of the very
first importance was Mr. Hildage's statement about personal contact
between masters and men. Both workpeople and management missed
an enormous amount of really useful work, just through there not
Ijeing that personal contact. Tlie paper was deserving of the very
closest study.
Mr. W. T. BoOTHM.\]sr (Bolton) found much in the paper to show
the need of maintaining a stores department, and spoke of the in-
advisability of a 50s. or 60s. per w-eek man taldng a weaver's empty
l)eam out of the shed, and carrying back a full one. A labourer, he
felt, lni^ht very well do that kind of work. It should be necessary
to see that higlilj'^ -paid skilled men were kept on jiurely skilled work.
The matter of jDersonal contact was one about wliich he had felt very
keenly for some time past. Although he had held his present position
for nine years, he had not until recently had an opportunity of coming
into personal touch with the men. Lately, however, the men were
invited to tea, and he pointed out that in future it would be necessary
to effect improvements in the trade, and that improvements could very
well be suggested by the men themselves. The men, some of whom
had been in their omployinent for twenty-five years, said they never
thought it was necessary that they should make suggestions. Since
then, periodical meetings had been arranged for the purpose of taking
counsel together.
Mr. GEO. H . STAFFORD (Hyde) said that many overlookers and
overseers desired interviews with their managers in respect to detail
arrangements, and appreciated, occasionally, opportunity to participate
in arrangements affecting their sections. Selection of operatives, wliere
there was variety in the work, could often be made with more satis-
factory lesult when the strong or Aveak points in the ability or fitness
of a person, who had been filling a temporary vacancy, was noticed
by an overlooker ; an expression of his opinion confirmed or assisted
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the opinion formed by the manager. Where two or more people were
at work in wliich each was l^enefited by mutual help there was general
advantage and better work if the manager £iscertained that they were
suitable iDartnci-s. Many Avorkpeople now first proceeded to the secretary
of their union with any complaint or suggestion (on the recommenda-
tion of their union) in preference to seeing the manager. All work-
people shoald feel that they could go to their manager without reserve
and knowing that there would be an open mind to receive them. It
was, therefore, desirable to make great effort to re-establish a stronger
common interest, such as appeared to have existed years ago in many
of the great industries. Reduction of waste in time and material, with
Kiiggestions for improvement in methods and qualitj^ would thereby
accrue.
Mr. F. WRTGHT (Bolton) contended that to have got the sympathy
of the workpeople was of great value, but considered that, from his
own observation and experience, the best incentive for production was
piece-work. I t ^^as a fallacy to assume that the standard of work
was lowered where piece-work was the basis of payment. The piece-
worker was quicker in both hand and brain, and, as a consequence,
more work was produced. One of the largest and most eminent shop.'^
in England had built most of its machinery for many years, paying
piece-work prices to all concerned in the construction. Referring to
Mr. Greg's remarks that he did not think there was a apimier in
Lancasliire who knew the production possible to obtain from machinery,
he would assure him that 75 per cent for dra^\ing frames and 90 per
cent for combers coald be obtained quite comfortably, but, no doubt,
the coarseness or fineness of sliver, and condition of the cans and
floors, were factors wliich would modify tliis percentage. He could
not accept the supposition that the cotton trade was mn by men who
knew so little of the possible production of their macliinery.
Mr. MELLOR expressed himself as in agreement with all that Mr.
Hildage had said, even to the difficulties of introducing scientific
management into cotton mills. It was impossible to get on to the
fine lines of scientific management in a cotton mill, though cotton mill
manasjement could, of course, be greatly improved.
Mr. WM. TURNER (Manchester) said there would be a big difficulty
in organising ^veaving departments, owing to objections that would be
offered by trade unions. The latter had always held the view that
by organising thest; departments, there was going to be a decrease in
the number of people employed. If the American system was adopted,
that view would be right, especially in regard to loom cleaning, et«.,
which was now done by the operative. Perhaps the biggest objection
to scientific management from the trade union point of view Avas the
monotony of work'. To weavers, it would mean nothing but weaving,
whereas at present they found that going to the warehouse for weft
served to break the monotony.
In reply, Mr. HILDAGE said he \\'as glad if his paper had not been
altogether inopportune. In reply to references to trade-union difficulty,
he was painfully aware that it was serious. On the other hand,
several gentlemen had mentioned—without connecting the two—what
was. really the cure for the difficulty. He referred to the matter of
personal contact between the management and the workpeople. He
was confident from experience, that if the management of any miU
approached the workpeople in a sympathetic, open-minded spirit, and
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endeavoured to gain their confidence, not only \\ould the co-operation
of the workpeople be gained, but the means of handling trade unions
when they liecame difficult and obstnictive would be secared. If the
management made a proposition of advantage to the woikpeople, and
convinced them of the advantage, there would be no difficulty whatever
with either workpeople or their unioiLs. But the management must be
.sincere w e^ll-wishcus of their OMII work])eople, have their welfare at
heart, and be perfectly honest in tlioir dealings with them. He woukl
like to urge upon managers that, liiattei's being more or less in a fluid
state, they had never had Itefore, and would prol)alily never have
again, so great an opportunity for overcoming these difficulties. Their
own state of mind and that of their workpeople ^^as such that they
might approach the problem wath every hope and every prospect of a
wonderful success. Ho believed that after-war conditions would be
such that they wT^ uld need to do these things. Research work in the
engineering trado, which had been referred to, was a distinct feature
of scientific management. The firm with which he was connected ^\as
managed on scientific lines, and carried out research A\ork continuously
both with regard to the discovery of new products, new processes, new
machines, and new methods. He thanked those present foi the kind
way they had listened to his remarks, and the intere.st they had
shown in the subject.
SOME DIFFICULTIES ENCOUNTERED ON STARTING
WELFARE WORK IN A TEXTILE MILL.
By Miss T. EDWARDS MORGAN.
THE difficulties encountered on starting welfare \\ork in any factory
depend, to a great extent, on the traditions and conditions of the
trade in general and of the particular factory in A\liich welfare ^\ork
is being stai^ted.
The introduction of welfare work into the cotton trade seems to
be especially difficult, partly because of the conservativeness of every-
one concerned in the industry—due perhaps to the peculiar circum-
stances of its growth, but mostly because there is abroad a wholly
mistaken i^ew• of what welfare work really is. It is confused with
philanthropy in its narrow^est sense, and is taken to mean nothing more
than pajing some gracious lady a few jiounds a week for smiling on
the women and girls when they are at Mork or the provision of elaborate
canteens, clubs, rest-rooms, &c., for the women and girls, whereas none
of these are essential to welfare work—not even the welfare secretary.
Welfare, as now understood, is merely the recognition that the human
element counts in industry, and that if the best results are to be
obtained in industry the indi\aduality and indi\idual responsibility of
every worker must be recognised.
A few firms in the cotton trade have been carrying on this kind of
welfare work for many years ; they have recognised that by the mere
payment of wages their responsibilities are not completely fulfilled, and
they have show n^ a desire to improve the general conditions of their
operatives. Without such preliminary work the appointment of the
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